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RESUMEN 


La  capacidad  para  el  trabajo  a raaquina  es  una  pro- 
piedad  critica  de  las  maderas  que  se  usan  para  hacer 
muebles  y trabajos  de  ebanisteria.  Este  estudio  informa 
sobre  algunas  caracteristicas  del  trabajo  a maquina  de  la 
caoba  y la  teca  cultivadas  en  plantaciones  en  Puerto  Rico. 
Tambien  esta  incluida  la  caoba  de  hoja  pequefia  (Indias 
Occidentales)  de  Santa  Cruz,  Islas  Virgenes  de  los  Estados 
Unidos  de  America.  El  moldeado  y el  cepillado  se  selec- 
cionaron  para  evaluacion  ya  que  estas  operaciones  son 
decisivas  en  las  partes  expuestas  de  los  muebles.  Se  probo 
la  caoba  que  crece  en  los  bosques  naturales  de  Mexico, 
Honduras  y Peril;  la  teca  de  Burma;  y dos  maderas  de  las 
zonas  templadas,  ocozal  de  los  Estados  Unidos  y el  abedul 
de  Canada,  para  compararlas  con  las  maderas  cultivadas 
localmente . 

Muestras  de  la  caoba  de  hoja  pequefia  de  Santa  Cruz 
resultaron  ser  superiores  en  cuanto  a las  propiedades  de 
cepillado  y moldeado  a aquellas  de  todas  las  demSs  maderas 
probadas.  En  moldeado  la  caoba  de  hoja  grande  de  la  plan- 
tacion  de  Rio  Abajo  y el  hibrido  de  la  plantacidn  Harvey 
calificaron  tan  buenos  como  las  caobas  importadas  o hasta 
mejores.  En  general,  todas  las  maderas  se  comportaron 
bien  en  cepillado.  La  teca  de  plantaciones  locales  resultd 
ser  tan  buena  en  moldeado  como  la  teca  de  los  bosques  natu- 
rales de  Burma.  Los  defectos  del  cepillado  en  la  teca  no 
fueron  signif icat ivamente  diferentes  excepto  por  la  fibra 
desgarrada  que  fue  mas  severa  en  la  madera  de  plantaciones. 
La  caoba  de  plantaciones  de  crecimiento  rSpido  no  es  sig- 
nificativamente  diferente  en  densidad  a los  troncos  de  la 
de  crecimiento  lento.  La  calidad  del  moldeado  se  correla- 
ciona  solo  levemente  con  el  peso  especffico  y el  ritmo  de 
crecimiento. 
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SUMMARY 

Machinability  is  a critical  property  of  woods  that  are  used 
primarily  in  furniture  and  cabinet  work.  This  study  reports  on 
some  machining  characteristics  of  Puerto  Rico  p lantat ion -grown 
mahogany  and  teak.  Also  included  is  small-leaf  (West  Indies) 
mahogany  from  St.  Croix,  U.S.  Virgin  Islands.  Shaping  and 
planing  were  chosen  for  evaluation  since  tliese  operations  are 
decisive  in  exposed  furniture  parts.  Mahogany  from  forest-grown 
stands  in  Mexico,  Honduras,  and  Perd;  teak  from  Burma;  and  two 
temperate  zone  timbers,  sweetgum  from  the  United  States  and 
birch  from  Canada,  were  tested  for  comparison  to  the  locally- 
grown  woods. 

Samples  of  small-leaf  mahogany  from  St.  Croix  proved 
superior  in  shaping  and  planing  properties  to  those  of  all  other 
woods  tested.  In  shaping,  bigleaf  mahogany  from  the  Rio  Abajo 
plantation  and  the  hybrid  from  Harvey  rated  as  good  as  the 
imported  mahoganies  or  even  better.  In  general,  all  the  mahog- 
anies performed  well  in  planing.  Local  plantation-grown  teak 
proved,  in  shaping,  to  be  as  good  as  forest-grown  teak  from 
Burma.  Planing  defects  in  teak  were  not  significantly  different 
except  for  torn  grain  which  was  more  severe  in  the  plantation 
wood.  Fast-grown  plantation  mahogany  is  not  significantly 
different  in  density  from  slow-grown  stems.  Shaping  quality  is 
only  weakly  correlated  with  specific  gravity  and  growth  rate. 


]_/  In  cooperation  with  the  University  of  Puerto  Rico 


1 


INTRODUCTION 


Bigleaf  mahogany  ( S w i e t e n i a macrophyl la  King)  is  the  prin- 
cipal wood  utilized  by  the  furniture  and  millwork  industry  of 
Puerto  Rico,  some  six  million  board  feet  being  imported  annually 
(20).  Local  recognition  of  the  value  of  this  and  other  well 
known  tropical  timbers  for  this  purpose  led  to  reforestation 
with  bigleaf  mahogany,  smalL-leaf  or  West  Indies  mahogany 
(Swietenia  mahagoni  Jacq.),  and  teak  (Tectona  grandis  L.)  in 
Puerto  Rico  and  the  Virgin  Islands.  The  first  logs  from  these 
young  plantations  are  becoming  available  for  comparison  of  their 
qualities  with  those  of  imported  timber. 

Wood  properties  of  plantation-grown  versus  forest-grown 
trees  have  been  extensively  studied.  Elliot  (^)  reports  that 
in  Australia  variations  in  the  wood  of  plantation  or  second- 
growth  trees  are  no  greater  than  is  normally  found  in  forest- 
grown  trees  of  the  same  species.  He  concludes  that  wood  from 
plantation-grown  eucalypts,  if  properly  sawed  and  sessoned,  is 
as  well  suited  for  manufacturing  as  is  wood  of  the  same  species 
from  old-growth  forests.  Other  studies  on  eucalypts  generally 
support  this  conclusion  (5,9,10). 

The  physical  and  mechanical  properties  of  plantation-grown 
mahogany  have  been  determined  (y . Compared  to  forest-grown 
wood  from  several  sources,  the  plantation  material  is  slightly 
lower  in  density  and  bending  strength.  Crushing  strength  is 
markedly  lower.  However,  plantation-grown  mahogany  is  com- 
parable in  tension  across  the  grain,  and  superior  in  hardness, 
compression  perpendicular  to  the  grain,  and  shear.  Investiga- 
tions of  plantation  and  forest-grown  teak  in  Thailand  and  Burma 
indicate  no  differences,  except  in  ash  content  (1,19,21). 

Information  on  machinability  is  desirable  in  addition  to 
data  on  mechanical  properties  for  woods  that  are  converted 
principally  for  cabinet  and  furniture  work.  Davis  (6)  states 
that,  for  such  uses,  surface  smoothness  and  facility  with  which 
woods  can  be  worked  may  be  the  most  important  of  all  properties. 
Unless  a wood  machines  fairly  well  and  with  moderate  ease,  it 
is  not  economically  suitable  for  furniture  production,  regard- 
less of  its  other  virtues. 

This  study  was  undertaken  to  evaluate  the  machining  char- 
acteristics of  local  plantation-grown  mahogany  and  teak.  Some 
samples  of  mahogany  from  forest  stands  in  Mexico,  Honduras,  and 
Peru;  teak  from  Burma;  sweetgum  from  the  United  States;  and 
birch  from  Canada  were  also  tested  for  comparative  purposes. 
Response  to  shaping  and  planing  were  chosen  for  evaluation  since 
these  operations  are  common  and  also  critical  in  exposed  furni- 
ture parts. 
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Specifically  the  following  were  investigated: 

1.  Machining  characteristics  (shaping  and  planing)  of 
plantation-grown  mahogany  and  teak  as  compared  to  forest-grown 
wood . 

2.  The  relationship  of  specific  gravity  and  growth  rate  to 
machining  quality  of  plantation  mahogany. 

3.  The  relationship  between  growth  rate  and  specific 
gravity  of  plantation  mahogany. 


MATERIALS  AND  METHODS 


Description  of  species  sources  and  sites 


Bigleaf  mahogany 
plantations  was  select 
intermediate  leaf  type 
bigleaf  and  small-leaf 
evaluation  was  wood  of 
at  Patillas  and  Rio  Abajo,  and  wood  from  trees  which  regenerated 
naturally  near  early  p 


grown  at  the  Bisley,  Rio  Abajo,  and  Harvey 
ed  for  testing.  The  Harvey  trees  have  an 
and  are  believed  to  be  a hybridization  of 
mahoganies  (^,1^).  Included  also  for 
local  plantation-grown  teak  established 


Croix,  U.S.  Virgin  Isl 
described  in  table  1. 


lantings  of  small-leaf  mahogany  in  St. 
ands.  Seed  sources  and  site  features  are 


For  comparison,  samples  of  commercial  lumber  shipments  of 
bigleaf  mahogany  from  forest-grown  trees  in  Mexico,  Honduras, 
and  Perd  were  tested  as  well  as  teak  from  Burma,  yellow  birch 
(Betula  al leghaniensis  Britton)  from  Canada,  and  sweetgum 
(Liquidambar  styracif lua  L.)  grown  in  the  southeastern  United 
States . 


Selection  of  sample  material  and  sample  size 


The  number  of  trees,  diameter  ranges,  and  age  of  mahogany 
tested  are  also  given  in  table  1.  Patillas  and  Rio  Abajo  teak 
samples  were  obtained  from  random  boards  selected  at  a local 
sawmill.  The  imported  mahogany,  birch,  sweetgum,  and  teakuere 
supplied  by  lumber  dealers.  Nominal,  flat-grain,  air-dry  boards 
free  of  knots  and  drying  defects  were  used  in  the  tests.  Speci- 
fic gravity  of  the  forest-grown  mahogany  ranged  from  0.52  to 
0.56,  and  for  plantation-grown  wood  from  0.46  to  0.70,  air-dry 
volume  and  weight  at  12  percent  moisture  content  (table  2), 

The  tests  began  with  50  specimens  for  each  of  the  machining 
operations.  After  evaluation  of  four  sources  (Perd,  Mexico, 
Honduras,  and  Bisley),  calculations  were  made  to  determine 
minimum  sample  size.  Twenty-five  specimens  were  found  adequate 
for  95  percent  confidence  limits.  In  testing  the  remaining 
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Table  l.--Tree  and  site  description  of  mahogany  and  teak  study  material 
from  Puerto  Rico  and  St.  Croix , iH  S'!  Virpin  I s lands 
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Table  2. --Specific  gravity  of  woods  tested 


Species  and  Source 

: Specific  Gravityi^ 

Mahogany 

Forest-grown 

Perti 

,56 

Mexico 

,54 

Honduras 

,52 

P Ian tat i on -grown 

St,  Croix^/ 

,70 

Harvey  (hybrid) 

,55 

Rio  Ab  a i 0 

,49 

Bis  ley 

,46 

Teak 

Forest -grown 

Burma 

,65 

P Ian tat i on -grown 

Rio  Abaio 

,65 

Pati 1 las 

,62 

Temperate  zone  woods 

Birch  (Canada) 

,68 

Sweet  gum  (U,S,A,) 

,59 

Rased  on  air-dry  weight  and  air-dry  volume  adjusted  to  12 
percent  moisture  content, 

2J  Established  by  natural  seeding  from  earlier  plantings  of 
Swieten ia  mahagoni  Jacq. 
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species  and  sources,  25  specimens  were  used.  For  those  compari- 
sons between  and  within  trees,  25  specimens  were  selected  per 
t ree . 

Grading 

Smoothness  of  cut  was  selected  as  the  critical  factor  in 
judging  the  machinabi lity  of  the  different  woods.  Frequency  and 
severity  of  cutting  defects  were  graded  on  a numerical  scale  as 
follows:  grade  1 was  considered  as  excellent  (defect  free); 

2 - good;  3 - fair;  4 - poor;  and  5 - very  poor.  To  facilitate 
comparisons,  the  percentages  of  specimens  grading  good  to 
excellent  were  calculated.  Moreover,  a rating  obtained  by 
averaging  grades  of  test  samples  was  obtained.  The  lower  this 
rating  (the  nearer  it  approaches  1.0),  the  fewer  the  defects 
and  the  better  the  machining  quality. 

Defects  evaluated  in  the  shaping  and  planing  tests  are 
defined  as  follows  (6): 

Raised  grain  --  a roughened  condition  of  the  surface  of 
the  piece  in  which  part  of  the  structural  elements  are  raised 
above  the  general  surface  but  not  torn  loose  from  it  (figure  lA). 

Fuzzy  grain  --  this  consists  of  small  particles,  groups  of 
small  particles,  or  groups  of  fibers  that  do  not  sever  cleanly 
in  machining,  but  stand  up  above  the  general  lev^el  of  the  sur- 
face (figure  IB) . 

Torn  grain  --  a chipped  surface  where  short  particles  are 
broken  out  below  the  line  of  cut  (figure  1C). 

Chip  marks  --  (planing  only)  shallow  dents  in  the  surface 
caused  by  shavings  that  have  clung  to  the  knives  instead  of 
passing  off  in  the  exhaust  system  (figure  ID). 

Mahogany  and  teak  specimens  were  coded,  mixed,  and  machined 
and  graded  in  random  order,  to  minimize  bias.  To  insure  sharp- 
ness during  all  tests,  knives  were  changed  frequently. 

Planing  tests 

Planing  may  be  defined  as  the  peripheral  milling  of  Vvood 
to  smooth  one  or  more  surfaces  of  the  workpiece  and  to  bring 
it  to  a prescribed  thickness  (1_4)  . Normally  the  feed  and  grain 
are  so  oriented  that  the  knives  cut  parallel  to  the  grain.  A 
4 by  12-inch  single  surface  planer  was  used,  with  a 3-knife 
cutterhead  rev^olving  at  4500  r.p.m.  making  60  cuts  per  inch  with 
a cutting  angle  of  29°. 
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Figure  1 . --Mach in ing  defects  evaluated  in  the  shaping  and 

planing  tests:  A,  raised  grain;  B,  fuzzy  grain; 
C,  torn  grain;  D , chip  marks. 
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Test  specimens  were  1 by  4 by  36  inches,  clear,  flat 
grained,  and  air  dried  to  about  14  percent  moisture  content. 

The  planer  was  set  to  make  a 1/16-inch  cut. 

Shaping  tests 

Shaping  is  a peripheral  milling  process  used  to  cut  an  edge 
profile  or  edge  pattern  on  a workpiece  (1£) . The  machine  used 
in  these  tests  was  a belt  driven,  single-spindle  shaper  with  a 

2 1/2-inch  diameter  cutter  operated  at  11,000  r.p.m.  by  a 

1 1 /2 -horsepower  electric  motor  (figure  2).  Machines  of  this 
small  size  are  common  in  furniture  plants  in  Puerto  Rico. 

The  flat-grained  test  specimens  were  7/8-inch  thick  by 

3 by  12  inches,  and  air  dried  to  a moisture  content  of  about 
14  percent.  Each  specimen  was  bored  for  mounting  in  a jig 
(figure  2)  and  roughed  out  to  the  desired  pattern  with  a band 
saw.  The  shaping  operation  involved  cutting  a profile  along 
the  grain,  at  angles  with  the  grain,  and  across  the  grain. 


RESULTS  AND  DISCUSSION 


Comparative  planing  quality 


quality 

of  the 

woods 

te 

sted 

(tab 

le  3) 

samp le  s 

rated 

good  t 

0 

exce  1 

lent 

ratings 

are  a 

Iso  pre 

se 

nted 

in  table  3. 

in  this 

test. 

Rat  in 

gs 

for 

the 

four 

grain. 

torn  grain,  fuz 

zy  gr 

ain , 

and 

(grades  1 and  2).  Avera 
Sweetgum  was  not  evaluat 
individual  defects  (rais 

chip  marks)  are  shown  in  table  4 (Appendix). 

The  data  in  table  3 indicate  that  small-leaf  mahogany  tested 
from  St.  Croix  is  superior  in  planing  to  the  hybrid  or  bigleaf 
mahogany  regardless  of  source.  The  teak  from  Burma  also  has 
excellent  planing  characteristics.  In  general,  all  the  woods 
performed  well. 

Whether  or  not  the  differences  shown  are  significant  has 
been  determined  and  results  of  analyses  of  variance  are  given 
in  tables  5 and  6 (Appendix).  The  following  conclusions  can 
be  made : 

1,  Raised  grain  --  there  are  no  significant  differences 
between  species  or  sources. 

2.  Fuzzy  grain  --  plantation  mahogany  is  as  good  as  the 
three  commercial  mahogany  sources  or  superior  to  them.  There 
are  no  significant  differences  between  the  plantation-grown 
teak  and  the  Burmese  source.  All  of  the  teak  sources  and  birch 
are  superior  to  the  imported  mahoganies. 
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Figure  2 . --Singlc-spind le  shaper  and  roughed  out  specimen  mounted  in  jig. 

Insets:  cutterhead  and  knife  profile;  machined  test  specimen. 
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3.  Torn  grain  --  generally  the  plantation-grown  mahoganies 
are  not  different  than  the  outside  commercial  sources.  In  the 
teak  from  Burma  this  defect  is  less  severe  than  in  the  two 
plantation  sources. 

4.  Chip  marks  --  generally  there  are  no  significant  differ- 
ences between  the  several  woods  for  this  minor  defect,  with  the 
exception  of  mahoganies  from  Bisley  and  Honduras  which  are  rated 
inferior . 


Comparative  shaping  quality 

As  for  the  planing  evaluations,  the  relative  quality  of 
the  12  woods  tested  in  shaping  (table  3)  is  based  on  percentages 
of  samples  rated  good  to  excellent  (grades  1 and  2).  No  raised 
grain  was  noted.  The  ratings  are  based  on  presence  and  severity 
of  fuzzy  and  torn  grain  on  cuts  made  parallel  and  across  the 
grain.  Average  grades  are  also  presented  in  table  3.  Ratings 
for  individual  defects  i.c.,  torn  end  grain,  fuzzy  end  grain, 
etc.,  are  shown  in  table  7 (Appendix). 

The  ratings  in  table  3 show  that  small -leaf  mahogany  from 
St.  Croix  and  its  presumed  hybrid  from  the  Harvey  plantation 
are  superior  in  shaping  quality  to  bigleaf  mahogany,  regardless 
of  source. 


been 
in  t 
si  on 


Whether  or  not  the  differences  shown 
determined  and  results  of  analyses  o 
ables  8 and  9 (Appendix).  From  these 
s can  be  drawn: 


are  significant  has 
f variance  are  given 
the  following  conclu 


1.  The  small-leaf  mahogany  samples  from  St.  Croix  proved 
superior  to  the  other  mahogany  sources  tested, 

2,  Bigleaf  mahogany  from  the  Rio  Abajo  plantation  and  the 
hybrid  from  the  Harvey  plantation  have  comparable  shaping 
quality. 

3.  The  bigleaf  mahogany  imported  from  Mexico,  Perd,  and 
Honduras,  as  well  as  plantation-grown  wood  from  Bisley,  have 
ratings  inferior  to  the  other  mahoganies. 

4,  The  teak  from  the  two  local  plantations  (Rio  Abajo  and 
Patillas)  is  not  significantly  different  in  shaping  character- 
istics from  the  Burma  teak. 


Davis  (6)  found  that,  in  both  planing  and  shaping,  mahogany 
had  more  defect-free  pieces  than  birch  or  sweetgum.  We  found 
that  five  of  our  seven  mahogany  sources  rated  better  than  birch 
in  planing.  In  the  shaping  tests,  only  one  mahogany  source 
ranked  higher  than  birch,  and  three  of  seven  rated  better  than 
sweetgum  (table  3). 


11 


Relationship  of  Specific  Gravity  and  Growth 

Rate  with  Machining  Quality 


Specific  gravity 

Small  blocks  for  specific  gravity  determinations  (immersion 
method)  were  obtained  from  the  shaping  test  specimens.  At  least 
ten  samples  were  selected  as  representative  for  each  species  and 
source.  Specific  gravity  based  on  air-dry  weight  and  volume 
adjusted  to  a 12  percent  moisture  content  is  given  in  table  2. 

The  heaviest  of  the  woods  tested  was  small-leaf  mahogany  from 
St.  Croix  and  the  lightest  was  bigleaf  from  the  Bisley  plantation. 

Specific  gravities  of  the  mahoganies  sampled  are  generally 
within  the  range  of  much  of  the  mahogany  reaching  the  market. 
Longwood  (^)  reports  forest-grown  bigleaf  mahogany  to  have  an 
air-dry  specific  gravity  range  of  0.50  to  0.59.  Plantation-grown 
bigleaf  mahogany  is  indicated  to  have  an  air-dry  specific  gravity 
of  0.50.  Our  small-leaf  mahogany  and  teak  density  values  are 
somewhat  lower  than  those  reported  by  Longwood  (1_^)  , 


Specific  gravity  has  been 
the  tree,  both  in  height  from 
Briscoe,  ^ aj^.  (3)  investigat 
of  bigleaf  mahogany  in  Puerto 
was  high  at  the  base,  dropped 
increased  upwards  to  near  the 
immediately  surrounding  the  pi 
gravity  increased  outwards. 


shown  to  V 

ary 

with  position  in 

the 

ground 

and 

radially  (3,4,23). 

ing 

var i at i 

ons 

in  specific  gravity 

Rico 

found : 

1) 

specific  gravity 

to  a 

minimum  at 

eight  feet,  then 

base 

of  the 

crown;  2)  the  wood 

th  was  the 

lightest  and  specific 

Relationship  between  specific 


gravity  and  shaping  quality 


The  samples  from  the  Bisley  and  Rio  Abajo  plantations  are 
quite  similar  in  specific  gravity  (see  table  2).  Yet  in  rela- 
tive shaping,  the  Rio  Abajo  source  is  the  best  of  the  bigleaf 
mahoganies  with  57  percent  of  the  pieces  rating  good  to  excellent 
as  compared  to  Bisley  with  only  2 percent  (table  3). 

Regression  analyses  relating  specific  gravity  and  shaping 
quality  were  made  for  mahogany  from  the  Rio  Abajo  and  Bisley 
plantations.  Ninety-six  specimens  from  each  location  repre- 
senting all  quality  groups  were  used.  Average  specific  gravity 
of  the  Rio  Abajo  material  was  0.49,  ranging  from  0.42  to  0.63. 
Wood  from  Bisley  averaged  0,46,  varying  from  0.37  to  0.58,  Each 
site  was  analyzed  separately  followed  by  an  analysis  of  the  two 
sites  combined.  When  treated  individually  there  was  no  signifi- 
cant correlations  between  shaping  and  specific  gravity.  When 
the  combined  data  were  analyzed,  the  regression  coefficient  was 
highly  significant.  Although  this  analysis  indicates  that  an 
increase  in  specific  gravity  gave  better  shaping  results,  the 
correlation  coefficient  shows  that  specific  gravity  accounts 
for  only  12  percent  of  the  variability  observed. 
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Davis  (^)  in  his  studies  of  machinin^r  properties  of  North 
American  woods  found  that  where  there  was  any  considerable 
difference  in  the  specific  p^ravity  of  different  pieces  of  the 
same  wood,  the  heavier  pieces  gave  better  shaping  results.  Our 
analysis  shows  a similar  trend,  but  the  very  low  correlation 
coefficient  does  not  make  this  very  meaningful. 


Relationship  between  growth  rate  and  specific  gravity 


The  re  1 at  i on  sli  ip  betvreen  growth  rate  and  specific  gravity 
of  diffuse  porous  hardv/oods  has  been  reported.  Rapid  grov;th  has 
been  associated  with  a decrease  in  specific  gravity  (22) , in- 
creased specific  gravity  ( 1_3)  , no  relation  1_2  ,J_6)  , or  with 
increased  specific  gravity  in  some  snecics  and  decreased  specific 
gravity  in  others  (11).  Plantation-grown  bigleaf  mahogany  in 
Puerto  Rico  has  been  reported  to  increase  in  specific  gravity 
with  increased  growth  rate  (^) . 


To  explore  the  effect  of  growth 
linear  regression  analyses  were  made 
Abajo  and  Harvey  plantations.  The  12 
site  had  a dbh  range  of  about  8 to  18 
both  plantations  the  regressions  were 
the  specific  gravity  of  samples  from 
was  not  significantly  different  from 


rate  on  specific  gravi 
for  the  material  from 
sample  trees  from  eac 
inches  (see  table  1). 
not  significant,  that 
fast-growing  mahogany 
slow-growing  stems. 


ty, 

Rio 
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stems 


Relationship  between  growth  rate  and  machining  quality 


Linear  regression  analyses  were  also  made  to  determine 
whether  or  not  growth  rate  has  an  effect  on  shaping  and  planing 
qualities.  Since  these  are  evenaged  stands,  growth  was  expressed 
as  dbh.  Mahogany  from  the  three  plantations  in  Puerto  Rico  and 
from  St.  Croix  were  selected  for  this  analysis. 


Only  the  Bisley  mahogany  showed  highly  significant  correla- 
tion between  machining  defect  ratings  and  growth  rate.  However, 
correlation  coefficients  of  only  1 to  4 percent  emphasize  that 
growth  rate  is  not  a determining  factor  for  machining  quality  of 
mahogany. 

These  attempts  to  define  some  variables  that  may  be  related 
to  the  machining  quality  of  mahogany  are  preliminary  and  explor- 
atory. It  is  obvious  that  important  characteristics  have  yet  to 
be  described.  Studies  are  now  under  way  to  determine  what  ana- 
tomical properties  can  be  used  to  predict  the  machinability  of 
wood. 
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CONCLUSIONS 


1.  Small-leaf  mahogany  from  St.  Croix,  U.S.  Virgin  Islands 
is  superior  in  shaping  and  planing  to  all  other  woods  tested  in 
this  study. 

2.  In  shaping  quality,  bigleaf  mahogany  from  the  Rio  Abajo 
plantation  and  the  hybrid  from  the  Fiarvey  plantation  compare 
favorably.  They  rated  better  than  mahogany  imported  from  Mexico, 
Peru,  Honduras,  and  the  plantation-grown  wood  from  Risley. 

3.  In  general,  all  the  woods  performed  well  in  planing. 

The  plantation-grown  mahogany  from  Rio  Abajo,  Harvey,  and  Bisley 
ranked  better  than  the  forest-grown  mahogany  from  Perd  and 
Honduras,  but  not  as  well  as  the  wood  from  Mexico. 

4.  Local  plantation-grown  teak  rates  as  well  as  forest-grown 
teak  from  Burma  in  shaping.  Planing  defects  were  not  signifi- 
cantly different  except  for  torn  grain  which  was  more  severe  in 
the  plantation  wood. 

5.  For  two  bigleaf  mahogany  plantations,  regression  analy- 
ses of  shaping  quality  and  specific  gravity  show  highly  signifi- 
cant correlations.  However,  the  correlation  coefficient  is  very 
1 ow . 


6.  Relationships  between  growth  rate  and  machining  quality 
of  the  various  mahoganies,  except  for  the  Bisley  material,  are 
generally  not  significant.  IVhere  significance  was  found,  corre 
lation  coefficients  were  of  low  order. 


7.  Fast-growing 
different  in  density 


plantation  mahogany  is  not 
from  slow-growing  stems. 


significantly 
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Table  4. --Ratings  for  individual  planing  defects 
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Table  7. --Ratings  for  individual  shaping  defects 
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